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(54) IMPROVEMENTS IN OR RELATING TO 
YARN SPINNING APPARATUS 



(71) I, JOHN MICHAEL NOGUERA, 
a British subject, of 1 Greville House, 
Kmnerton Street, London, S.W.l," do 
hereby declare the invention, for which I 
5 pray that a patent may be granted to me, 
and the method by which it is to be 
performed, to be particularly described in 
and by the following statement: — 
This invention relates to apparatus for 

10 spinning yarn by the open end spinning 
process, that is the process in which a twisted 
yarn is formed by continuously depositing 
(discrete fibres on to the rotating end of a 
yarn. In one of the most common methods of 

15 open end spinning, fibres are deposited on 
to a rotating collecting surface around which 
the loose end of a yarn is made to pass. As the 
yarn is withdrawn from the collecting surface 
it takes with it the fibres which have been 

20 deposited thereon and the rotation of the 
collecting surface imparts the necessary 
twists to the yarn. The collecting surface can 
be the inner surface of a rotor, the yarn being 
continuously withdrawn from the top or 

25 bottom of the rotor by the tail end of the 
yarn. 

Commonly used for depositing the fibres 
on to the collecting surface is an opening 
roller that rotates, in operation of the 
30 apparatus, at a fairly high speed of the order 
of 5000 r.p jn. In operation a spiked surface 
of this opening roller acts on a sliver (a thick 
strand of textile fibre) fed thereto to 
separate out individual fibres and eject them 
35 at high speed towards the collecting surface. 
One of the problems that has been found 
in practice when using opening rollers is that 
different types of fibre react differently to 
the spiked surface on the roller. For 
40 example, for a type of surface of the opening 
roller which works well with cotton fibres, it 
is found that some man-made fibres, for 
example polyesters, cling to the surface so 
much that after spinning for a few minutes 
45 the whole roller becomes completely over- 
loaded with fibres and comes to a standstill. 
In the past att mpts have be n made to 



overcome this problem by making the 
opening rollers themselves replaceable so 
that rollers with different types, of surface 50 
can be used for different types of fibres. It 
has also been proposed to overcome this 
problem by providing a hollow opening 
roller the curved wall of which is perforated 
or porous so that when the fibres are sucked 55 
off the surface of the roller, air passes 
through the curved wall of the roller and 
helps to remove the fibres. In practice it has 
been found, however, that it is difficult to 
generate sufficient suction for such a system 60 
to work well, and it has further been 
proposed to incorporate in spinning ap- 
paratus ancillary equipment for producing a 
positive pressure within the hollow opening 
roller but the provision of such equipment 65 
leads to increased cost and a more com- 
plicated apparatus. 

The object of the present invention is to 
produce a yarn spinning apparatus in- 
corporating a hollow opening roller with a 70 
curved wall that is perforated or porous and 
which overcomes the aforesaid disad- 
vantages. 

According to the present invention there 
is provided an open end yarn spinning 75 
apparatus having a hollow opening roller for 
feeding fibres to a collecting surface formed 
in a rotor, the curved wall of the roller being 
such as to permit gaseous flow from inside 
the roller to outside the roller, and a 80 
rotatable impeller arranged to produce an 
increased gas pressure within the hollow 
roller during operation of the apparatus to 
cause a gaseous flow to pass from inside the 
roller to outside the roller; said impeller 85 
being mounted so as to be constrained to 
rotate with another member of the ap- 
paratus that rotates in operation of the 
apparatus. 

For a better understanding of the in- 90 
vention and to show how the same can be 
carried into effect, reference will now be 
made, by way of example only, to the ac- 
c mpanying drawings, in which: 



1,434,629 



2 

Figure 1 is a sectional side view of a first 
form of open end yarn spinning apparatus. 

Figure 2 is a sectional side view of part of 
a second form of open end yarn spinning 
5 apparatus, 

Figure 3 is a sectional side view of an 
opening device of a second form of open 
end yarn spinning appartus, 

Figure 4 is a section taken on the line 
10 IV— IV in Figure 3, and 

Figure 5 is a schematic plan view of a 
further form of open end yarn spinning 
apparatus. 
In the apparatus of Figure 1, a rotor 1 
15 having a collecting surface for fibres to be 
twisted into yarn has venting holes 2 around 
its outer surface, these holes being arranged 
in such a way that when the rotor is spinning 
an under pressure is formed in the inside of 
20 the rotor and air is expelled to the outside of 
the rotor. The rotor is enclosed in a housing 
3 from which there is a duct 4 which passes 
to the inside of a hollow opening roller 5. 
The curved wall of the roller 5 is perforated 
25 so that air supplied through the duct 4 can 
pass from inside the roller 5 to outside the 
roller 5. To this end the curved wall of the 
roller 5 can have parallel slots formed 
therethrough extending in the direction of 
30 the axis of rotation of the roller, or can have 
perforations of form other than slot-Eke, or 
the curved wall can be formed of porous 
material. 

In operation, and as illustrated by arrows 

35 in the Figure , air that is expelled by the rotor 
1 , Vhich is thus acting as a rotatable impeller, 
is trapped within the housing 3 around the 
rotor 1 and conducted to the interior of the 
opening roller 5 where an increased air 

40 pressure is produced so that air blows 
through the roller 5 to reinforce the suction 
feed for the fibres that is created by the 
spinning rotor. 
It is to be noted that in the arrangement 

45 shown in Figure 1 the axes of the rotor 1 and 
roller 5 are at right angles to each other. 
However, this need not necessarily be the 
case and these axes could be other than at 
right angles, for example (and in particular) 

50 they could be parallel. 

In the alternative form of Figure 2, 
venting holes in the rotor are omitted and 
instead a fan 6 mounted on the shaft 1A of 
the rotor 1 to rotate with the rotor 1 serves 

55 as an impeller that passes air through the 
duct 4 to the opening roller to blow through 
the roller as just described. The air flow is 
indicated by arrows A in Figure 2. 
Turning next to Figures 3 and 4, the 

60 ' opening device shown in these Figures has a 
housing 7 having an inlet 8 and an outlet 9. 
Within the housing 7, adjacent the inlet 8, 
there is an intake roller 10 mounted on a 
driven shaft 11. The outer curved surface of 

65 the roller 10 co-operates with a wall 7A of 



the housing 7 to form a nip 12. 

Between the roller 10 and the outlet 9 
there is a hollow opening roller 13 that also 
co-operates with the housing wall 7A to 
form a nip 14. The roller 13 is of greater 70 
diameter than the roller 10 (twice as large in 
the particular form shown). A boss 15 
projecting from one side wall 13A of the 
roller 13 is fast with a driven shaft 16. At the 
other side 13B the roller 13 is open. 75 

The curved wall of the roller 13 is per- 
forated so that air can pass from inside the 
roller 13 to outside the roller 13. To this end 
the curved wall of the roller 13 has parallel 
slots 17 formed therethrough extending in 80 
the direction of the axis of rotation of the 
roller 13. Alternatively, the curved wall can 
have perforations of form other than slot- 
like, or the curved wall can be formed of 
porous material. 85 

Secured around the outside of the curved 
wall of the roller 13 there are spaced apart 
strips 18 of saw tooth form. 

Within the roller 13 there is an air im- 
peller unit having a housing 19 which is 90 
supported by the main housing 7 so as to be 
stationary with respect to the roller 13, 
which it enters through the open side 13B. 
The impeller unit housing 19 contains an 
impeller fan 20 which is mounted on the 95 
driven shaft 16 so as to be co-axial with the 
roller 13, and so as to rotate with the roller 
13. An open side 19A of the impeller unit 
housing 19 co-operates with an opening 21 
in the housing 7 so that an air inlet path to 100 
the fan 20 is provided. 

In operation the rollers 10 and 13 are both 
rotated anti-clcockwise as viewed in Figure 
3, the roller 10 at very low speed of the order 
of 10 r.p.m. and the roller 13 at fairly high 105 
speed of the order of 5,000 to 10,000 r.pon. 
A sliver is fed into the intake 8 to be drawn 
by the roller 10 through the nip 12 and fed to 
the nip 14. The saw tooth strips 18 carried by 
the roller 13 act on the sliver to separate out 1 10 
individual fibres and eject these at high 
speed through the outlet 9. As the fan 20 
rotates with the roller 13, there is set up at 
the same time an air flow from the opening 
21 that exits from the impeller unit housing US 
19 through an opening 22 in line with the 
main housing outlet 9; and that then passes 
from the inside of the roller 13 to the outside 
of the roller 13, acting, as it does, to blow 
fibres that may be caught on the saw tooth 120 
strips 18 off these strips and through the 
outlet 9. By thus minimising the risk of fibres 
adhering to the strips 18 and being carried 
around by the roller 13, possibly for several 
revolutions before becoming detached, the 125 
obtaining of a regular flow of fibres through 
the outlet 9 is facilitated. 

It is to be noted that the impeller unit 19 
can be designed to provide an air current 
that is so substantial that it is not nec ssary 130 
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to provide any other equipment, such as 
evacuation equipment, for increasing the air 
flow through the rotor 13. 

Finally Figure 5 shows the rotor 1 of the 
5 apparatus of this Figure having its shaft 1A 
supported on two pairs of rollers 23 and 
23A, the rollers 23A being mounted on a 
first common shaft 24 and the rollers 23 
being mounted on a second common shaft 

10 25. The shaft 25 is drivingly engaged with a 
drive wheel 26 driven by an electric motor 
27, the shaft 24 not being in contact with this 
drive wheel so that the shaft 25 serves to 
drive the shaft 24 via the shaft 1A. The 

15 wheel 26 is of large diameter relative to the 
diameter of the shaft 25 such that with the 
motor running to drive the wheel 26 at the 
order of 3,000 r.p.m., the shaft 25 is rotated 
at the order of 15,000 r.p.m. The diameter of 

20 the roller 23 relative to the shaft 1A is 
substantially greater and such that the rotor 
1 is consequently rotated at a speed of 
50,000 to 100,000 r.p.m., depending on. the 
particular diameters selected in any par- 

25 ticular embodiment, A spring loaded arm 28 
pivoting about a pin 29 causes a further 
roller to bear on the shaft 1A to hold it in 
engagement with the pairs of rollers 23 and 
23A. 

30 In this form of apparatus there is, ad- 
jacent the rotor 1, a housing 28 containing 
the opening roller 29 of an opening device, 
fibre feed to this roller 29 being indicated by 
the arrow F. This roller 29 is hollow with a 

35 perforated or porous curved wall as 
described above, and a duct 30 within the 
housing 28 connects the interior of the roller 
29 with an impeller in the form of a fan 31 
mounted in the duct 30 on an end of the roller 

40 shaft 25. The air flow set up by this fan 31, 
indicated by arrows A, passes through the 
roller 29 as described above. 

It will be appreciated that in all the forms 
described there is provided a rotatable 

45 impeller arranged to produce an increased 
gas pressure within the hollow opening 
roller, this impeller being mounted so as to 
be constrained to rotate with another 
member of the apparatus that rotates in 

50 operation of the apparatus. Thus a device 
for producing an increased pressure within 
the opening rollers is simply provided 
utilizing a minimum of additional com- 
ponents, and a drive for this device is ob- 

55 tained simply from a member already 
present that rotates in operation of the 
apparatus. 

WHATICLAIMIS:— 

1. An open end yarn spinning apparatus 

60 having a hollow opening roller for feeding 



fibres to a collecting surface formed in a 
rotor, the curved wall of the roller being 
such as to p rmit gaseous flow from inside 
the roller to outside the roller, and a 
rotatable impeller arranged to produc an 65 
increased gas prssure within the hollow roller 
during operation of the apparatus to cause 
a gaseous flow to pass from inside the roller 
to outside the roller; said impeller being 
mounted so as to be constrained to rotate 70 
with another member of the apparatus that 
rotates in operation of the apparatus. 

2. An open end yarn spinning apparatus as 
claimed in claim 1, wherein the rotor is 
constituted to serve as said impeller, the 75 
rotor being surrounded by a housing having 

an opening that is connected to the hollow 
interior of the opening roller whereby air 
expelled from the rotor passes through the 
opening in this housing and is directed to the 80 
inside of the opening roller to assist in 
removing fibres from the surface thereof. 

3. An open end yarn spinning apparatus as 
claimed in claim 2, wherein the rotor has 
venting holes around its outer surface 85 
arranged such that when the rotor is spinning 

a low pressure is formed in the inside of the 
rotor and air is expelled to the outside of the 
rotor. 

4. An open end yarn spinning apparatus as 90 
claimed in claim 2 or 3, wherein there is a 
duct from the rotor housing to the interior 

of the hollow opening roller and through 
which said air expelled from the rotor is 
directed to the inside of the opening roller. 95 

5. An open end yarn spinning apparatus as 
claimed in claim 1 , wherein said impeller is a 
fan mounted on the shaft of the rotor for 
rotation therewith and connected to pass air 
to_the interior of the hollow roller. 100 

6. An open end yarn spinning apparatus as 
claimed in claim 1 , wherein said impeller is a 
fan that is mounted within the hollow 
opening roller for rotation therewith, this 

fan being disposed in a housing within the 105 
hollow opening roller that is stationary 
during rotation of the hollow opening roller, 
an air outlet from this housing opening into 
the interior of the hollow opening roller. 

7. An open end yarn spinning apparatus as 110 
claimed in claim 1, wherein the rotor is 
mounted on a shaft that is supported on 
rolles that impart drive to the shaft of the 
rotor, and wherein said impeller is a fan that 

is mounted on a shaft of one of these rollers. 1 15 

8. An open end yarn spinning apparatus 
substantially as hereinbefore described with 
reference to Figure 1, or Figure 2, or Figure 
3 and 4, or Figure 5 of the accompanying 
drawings. 120 
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